Background: Recent intensive efforts to control malaria in African countries expose 12
contribute to rapid diversification of vector populations at the scales of a few 52 decades [6] [7] [8] . As a result, a more detailed characterization of the genomic 53 architecture of An. moucheti will be crucial to: (1) understand the genetic bases 54 allowing populations of this species to adapt to such a wide geographic area and (2) 55 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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Thanks to recent progresses in sequencing technology, high-resolution sequence 59 information can be generated for virtually any living organism. However populations (k= 1 through 6). The optimal number of clusters was confirmed using 123 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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Identification of polymorphic chromosomal inversions 143
The neutral recombination rate is notoriously reduced in genomic regions bearing 144 chromosomal inversions, which results in elevated linkage disequilibrium (LD) in 145 those regions relative to the rest of the genome. Thus, assessing genome-wide 146 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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Results 159
De novo assembly 160
In total, 518,218 unique 96-bp RAD loci were identified from de novo assembly of 161 reads in 98 individuals. We retained 946 loci that were present in all sampled 162 populations and in at least 75% of individuals in every population, and we identified 163 3027 high-quality biallelic SNPs from these loci. 164
Population genetic structure 165
First, we tested for the presence of cryptic genetic subdivision within An. moucheti 166 with PCA, NJ trees and the ADMIXTURE ancestry model. A NJ tree constructed from 167 a matrix of Euclidian distance using allele frequencies at 3027 genome-wide SNPs 168
showed a putative subdivision of An. moucheti populations in two genetic clusters 169 (Fig. S1 ). The first three axes of PCA also revealed a number of outlier individuals 170 separated from a main cluster (Fig. S1 ). However, when we ranked our sequenced 171 individuals based on the number of sequencing reads, we noticed that one of the 172 putative genetic clusters corresponded to a group of individuals having the lowest 173 sequencing coverage. We excluded all these individuals and reduced our dataset to 174 78 individuals. We conducted a de novo assembly and analyzed the relationship 175 between the 78 remaining individuals at 6461 genome-wide SNPs using PCA, NJ 176 trees and ADMIXTURE. Both the k-means clustering (DAPC) and the variation of the 177 cross-validation error as a function of the number of ancestral populations in 178 ADMIXTURE revealed that the polymorphism of An. moucheti resulted from only one 179 ancestral population (k = 1) (Fig. 1E,F) . PCA and NJ depicted a homogeneous cluster 180 comprising all 78 individuals providing additional evidence of the lack of genetic or 181 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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Nyabessan (FST = 0.008, p < 0.005). Similarly, the distribution of FST values across the 184 6461 SNPs showed a large dominance of very low FST values (Fig. 2) . The highest per 185 locus FST was only 0.126, while 5006 of the 6461 loci revealed FST near zero. The 186 modest geographic differentiation was also well illustrated by a hierarchical 187 AMOVA, which showed that the genetic variance was explained essentially by 188 within-individual variations (99.7%). Finally, we found very low overall Wright's 189 inbreeding coefficient (FIS= 0.0014 in Nyabessan and FIS = 0.0025 in Olama) ( Table  190 2) suggesting that allelic frequencies within both populations were in accordance 191 with proportions expected under the Hardy-Weinberg equilibrium. 192
Genetic diversity and demographic history 193
The estimates of the overall nucleotide diversity (π = 0.0020 and π = 0.0016, 194 respectively, in Olama and Nyabessan) ( Table 2) modeling the AFS at genome-wide SNP variants, but that couldn't be implemented 209 here due to the lack of reference genome assembly. The frequency distribution of 210 the major allele p (Fig. 3) showed the presence of two independent LD blocks in our samples (Fig. 4) . 223
Cytogenetic analyses have identified three polymorphic chromosomal inversions in 224
Cameroon samples [26] and the two LD clusters could well correspond to linked 225
SNPs within inversions. Studies on Anopheles baimaii [20] have shown that when 226
SOCs are generated by polymorphic inversions, SNPs within the SOCs can clearly 227 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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extensive spatial distribution and can help to predict its environmental resilience. In 291 principle, evolutionary responses of species to human-induced or natural changes 292 rely largely on available heritable variation, which reflects the evolutionary 293 potential and adaptability to novel environments [30] . Therefore, the screening of 294 genome-wide variation is supposed to be a sensible approach that may provide a 295 generalized measure of evolutionary potential in species like An. moucheti for which 296 direct ecological, evolutionary or functional tests are impossible [31] . Our 297 population genomic analyses have depicted An. moucheti as a species with a great 298 genetic diversity and consequently a sustainable long-term adaptive resilience. and IRS campaigns resulted in a decline of approximately 55% of An. moucheti [32] . 306 However, the great genetic diversity and the massive gene flow we observed within 307 populations could easily enable An. moucheti to challenge population declines and 308 recover from shallow bottlenecks. Moreover, most insecticide resistance 309 mechanisms found in insects exploit standing genetic variation that allow to rapidly 310 respond to the evolutionary challenge by increasing the frequency of existing 311 variations rather than that of de novo mutations [33] . As a result, despite the current 312 sensitivity of An. moucheti to common insecticides, the significant amount of 313 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/068247 doi: bioRxiv preprint first posted online Aug. 6, 2016;  standing genetic variation provides the species with a great potential to challenge 314 insecticides and other types of human-induced stress. 315 316 Recent advances in sequencing allow sensitive genomic data to be generated for 317 virtually any species [30] . However, the most important information we can obtain 318 from population resequencing approaches often depends on the availability and the 319 quality of genomic resources such as a well-annotated reference genome. 320
Nevertheless, the reduced genome sequencing strategy (RAD-seq) offers a cost-321 effective strategy that can been used to effectively study the genetic variation in a 322 broad range of species from yeast to plants, insects, etc., in the absence of reference 323 genome. We have extended this approach to the study of the genetic structure of an 324 understudied epidemiologically important mosquito species. We have provided 325 both significant baseline population genomic data and the methodological validation 326 of one approach that should motivate further studies on this species and other 327 understudied anopheline mosquitoes lacking genomic resources. 328 329 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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